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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1. The following is a quotation of 3 5 U.S. C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

2. Claims 1-3, 8-9, and 1 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sekijima et al (US 6,039,802) in view of Wysocki et al (US 5,069,743) or Kou (US 5, 1 14,528). 

Sekijima et al discloses a single crystal growth method, which allows single crystal to be 
grown stable while controlling its growth orientation. The method comprises the steps of holding 
a polycrystalline rod and seed crystal within a heating furnace; heating the polycrystalline rod to 
form a melt zone and growing a single crystal by moving a melt zone (Abstract and Figs 1-5). 
Sekijima et al also discloses the polycrystalline rod may be a thin crystal having a fibrous shape 
of less than 3 mm in diameter (col 4, In 15-25). Sekijima et al also discloses the single crystal 
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growth method is self solvent floating zone and the polycrystal is YIG or an oxide 
superconductor such as YBCO (col 3, In 25-67). Sekijima et al also discloses the density of the 
raw material may be increased and a good quality crystal can be grown with a high yield (col 2, 
In 50-67). 

Sekijima et al does not disclose manufacturing a single crystal without using any seed 

crystal. 

In a method of controlling orientation of float zone grown crystals, note entire reference, 
Wysocki et al teaches a process, which obviates the need for any seed crystal (Abstract). 
Wysocki et al teaches preparing a rod 12 of a non- congruent ly melting composition is placed in a 
float zone chamber 20. Wysocki et al teaches growing single crystal ingots from polycrystalline 
rods in a float zone apparatus, in which the crystallographic orientation may be altered by 
controlling the temperature of the melt zone and the translation rate of the polycrystalline rod 
(col 5, In 15-27). It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify Sekijima et al with Wysocki et al's method of float zone growth to 
eliminate the need for a seed crystal, which reduces cost. 

Kou teaches a method of forming a monocrystalline body from a polycrystalline feed rod 
by floating zone refining such that a molten zone is caused to traverse the polycrystalline rod to 
convert the polycrystalline rod to a monocrystalline body (claim 1). Kou also teaches the 
formation of NaNC>3 crystal rods using polycrystalline NaNC>3 feed rods 6 mm in diameter 
prepared by casting and a shaper provided with holes for melt flow of 1 and 2 mm in diameter, 
this reads on applicant's fiber shaped crystal, which is 3 mm or smaller in diameter. Kou also 
teaches the density of feed rod is expected to significantly different from that of the crystal (col 
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9, In 10-68). Kou also teaches no single crystal seeds were required to grow single crystals of 
NaN0 3 (col 10, In 19-22). Kou also discloses a heater is formed of a RF induction coil (col 7, lm 
30-40). It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Sekijima et al with Kou's method of float zone growth to eliminate the need 
for a seed crystal, which reduces cost. 

The combination of Sekijima et al and Wysocki et al or the combination of Sekijima et al 
and Kou is silent to the crystal grows in the direction normal to the densest surface. However, 
this is inherent to combination of Sekijima et al and Wysocki et al or the combination of 
Sekijima et al and Kou because combination of Sekijima et al and Wysocki et al or the 
combination of Sekijima et al and Kou teach a similar method of float zone growth. Also the 
molten zone is inherently less dense than a growing single crystal therefore the growth inherently 
occurs in a direction normal the growing single crystal, the densest surface. 

Referring to claim 8, the combination of Sekijima et al and Wysocki et al or the 
combination of Sekijima et al and Kou teach YIG ('802 col 1, In 10-20), this reads on applicant's 
(Y,R) 3 Fe 5 0i 2 . 

3. Claims 4 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sekijima et 
al (US 6,039,802) in view of Wysocki et al (US 5,069,743) or Kou (US 5,1 14,528) as applied to 
claims 1-3, 8-9 and 11-17 above, and further in view of Cordova-Plaza et al (US 5,082,349) or 
Kobayashi et al (US 4,323,418). 
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The combination of Sekijima et al and Wysocki et al or the combination of Sekijima et al 
and Kou discloses all of the limitations of claim 4, as discussed previously, except that step (b) is 
performed using the Laser Heated Pedestal Growth Method. 

In a method of manufacturing single crystals, Cordova-Plaza et al teaches single crystal 
fibers have been manufactured using the laser heated pedestal growth method, a variant of the 
float zone process. And in such a method, the upper end of a source rod of crystal material is 
heated with a focused laser beam (col 2, In 1-67). It would have been obvious to a person of 
ordinary skill in the art at the time of the invention to modify the combination of Sekijima et al 
and Wysocki et al or the combination of Sekijima et al and Kou with Cordova-Plaza et al's laser 
heated pedestal growth method utilizing a laser beam to form a molten zone because heating 
with a laser beam to form a molten zone is well known variant to the float zone method of crystal 
growth. 

In a method of growing single crystals, note entire reference, Kobayashi et al teaches a 
floating zone technique, where a feed rod is heated into a molten zone by radio frequency 
heating or laser heating, this reads on applicant's laser heated pedestal growth method, and the 
molten zone is transferred, thereby turning the feed rod into a single crystal (col 1, In 10-55). It 
would have been obvious to a person of ordinary skill in the art at the time of the invention to 
modify the combination of Sekijima et al and Wysocki et al or the combination of Sekijima et al 
and Kou's heating with Kobayashi' s laser heating because substitution of known equivalents for 
the same purpose is held to be obvious (MPEP 2144.06). 
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4. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wysocki et al (US 

5,069,743) or Kou (US 5,1 14,528). 

In a method of controlling orientation of float zone grown crystals, note entire reference, 
Wysocki et al teaches a process, which obviates the need for any seed crystal (Abstract). 
Wysocki et al teaches preparing a rod 12 of a non-congruently melting composition is placed in a 
float zone chamber 20. Wysocki et al teaches growing single crystal ingots from polycrystalline 
rods in a float zone apparatus, in which the crystallographic orientation may be altered by 



con 



trolling the temperature of the melt zone and the translation rate of the polycrystalline rod 



(col 5, In 15-27). 

Kou teaches a method of forming a monocrystalline body from a polycrystalline feed rod 
by floating zone refining such that a molten zone is caused to traverse the polycrystalline rod to 
convert the polycrystalline rod to a monocrystalline body (claim 1). Kou also teaches the 
formation of NaN0 3 crystal rods using polycrystalline NaN0 3 feed rods 6 mm in diameter 
prepared by casting and a shaper provided with holes for melt flow of 1 and 2 mm in diameter, 
this reads on applicant's fiber shaped crystal, which is 3 mm or smaller in diameter. Kou also 
teaches the density of feed rod is expected to significantly different from that of the crystal (col 
9, In 10-68). Kou also teaches no single crystal seeds were required to grow single crystals of 
NaN0 3 (col 10, In 19-22). Kou also discloses a heater is formed of a RF induction coil (col 7, lm 
30-40). 

Wysocki et al or Kou is silent to the shape of the single crystal is a fiber shaped single 
crystal and is 3 mm or smaller in diameter. Changes in shape are held to be obvious (MPEP 



Application/Control Number: 10/066,920 Pa 8 e 7 

Art Unit: 1765 

2144.03). Furthermore, a fiber shaped single crystal, which is 3 mm or smaller in diameter is 
well known in the art, note Sekijima et al (US 6,039,802) above. 

Wysocki et al or Kou is silent to the crystal grows in the direction normal to the densest 
surface. However, this is inherent to Wysocki et al or Kou because Wysocki et al or Kou teaches 
a similar method of float zone growth. Also the molten zone is inherently less dense than a 
growing single crystal therefore the growth inherently occurs in a direction normal the growing 
single crystal, the densest surface. 



Response to Arguments 



. Applicant's arguments with respect to claims 1-4 and 8-17 have been considered but are moot 



in view of the new ground(s) of rejection. 



Conclusion 



6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Yoshida et al (US 4,853,066) teaches if a single crystal can be produced without using 
seed crystal, then cost of the single crystal will be reduced highly effectively (col 2, In 15- 



any 



25). 



7. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J Song whose telephone number is 703-305-4953. The examiner 
can normally be reached on M-F 9:00-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 703-305-2667. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661. 



Matthew J Song 
Examiner 
Art Unit 1765 



MJS 




